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Final Examination of PhotoChemistry and Reactiye ltermediates (313C

Section A: Photochemistrv
Ql:Choose thelorrect au$wer A, B. C. of,.Di(l Mark,/each)

1- (2-Acetylnaphthalene) under hv and,in the presence of isopropyl alcohol gives:

A) Dimer. B) diol. C) A & B D) No reaction"

2- In most cases, the Fluoresoence light has a ........ wavelength, and therefore .. photon
energy than the absorbed radiation. . ,

A) Longer/Lower. B) Longerllonger. C) Lowerllonger. D) Lower/Lower:

3- In the ACQ materials, the main reason for quenching the fluorescence light is ......... of
aromatic rings.

A) Rotation motion. B) n-n interactions. C) Vibrational motion. D) No rotation.

.Ajl'T1 '>S1

A) Phosphorescence. B) Fluorescence. C) Slow fluorescence" D) Photosensitization.

5- Low-Pressure Mercury Larnp showed emission at .........

.4.) 589 nm. B) 800 - 1000 nm. C) 253.5 nm. D) 500 - 700 nm.

6- To study the fast photoreactions and the elucidation the photochemical mechanisms we can
used:

A) Lasers. B) Flash Lamps. C) Fluorescent Tubes. D) Incandescent Lamps.

7- Conversion of carbonyl compounds into l,2-diols is an example for:

A) Photooxidation. B) Photoisomerization. C) Photoreduction. D) Sigmatropic Shift.
8- When photons of . .. . .. . . .. collide with Oz, the energy exchange forms O:.

A) UV-C. B) UV-A. C) Uv-B. D) \risible-Light.

9- D*r, * Aso -rDso + A*sr is:

A) S - T Transfer. B) T - S Transfer. C) T - T Transfer. D) S - S Transfer.

10- Why T -+ T transfer is important? Because ..:..... .. ..

A) Easy to obtain triplet state by direct irradiation. B) Have a longer lifetime.

C) Have a shorter lifetime. D) A& B.

tI- cH3cH2cocH3 Light )'

c) cH3'B) co D) All of them
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12- The absorptioncanbe represented graphically by ...'.....

A) Intensity on Y-axis and Wavelength on X'axis.
B) Wavelength on Y-axis and Absorbance on X-axis
C) Absorbance on Y-axis and Wavelength on X-axis.
D) Wavelength on Y-axis and Intensity on X-axis.

13- Select the wavelength range corresponding to the UV-visible region.

A) 400-800 nm B) 200-800 nm C) 200-380 nm D) 200-480mm

14-In ketones, the ... ... excitations are existing in the near UV range.

A) <i --+ o* B) n -> o* C) n -+ ru* D)A&Bonly

15- By increasing the solvent polarity, the .....,....... shift in n -* zr* excitation was observed.

A) Blue. B) Bathochrornic. C) Hypochrontic. D) Red.

A) Cfs andTrans 1,2-divinylcyclobutane. B) 3-Vinylcyclohexene. C) A & B. D) No reaction.

l7- Photoisomerization reactions can exist in ....

A) Alkenes. B) Aromatic compounds. C) Cycloalkanes. D) A & C'

Lioht+ HBr ---+
sen*itlzer

ct

D) All of thern

19-Reaction of benzophenone under the light in isopropanol gives

A) Benzhydrol. B) Benzyldiphenyl carbinol. c) Dibenzyl. D) All of them.

20-The addition of benzophenone as a catalyst to the photochemical reaction of butadiene

gives a high yield from: A) Cis 1,2-divinylcyclobutane" B) 3-vinylcyclobutahe.

C) T'rans 1,2-divinylcyclobutane. D) All of them-

2l-In the AIE materials, the main reason why the fluorescein color does not appear in the

solution is . .. . .. .. . of aromatic rings

A) Rotation motion. B) rc- zr interactions. C) Vibrational motion. D) No rotation.

22- Reaction of benzophenone under the light in tgluene gives ........

A) Benzhydrol. B) Benzyldiphenyl carbinol. C) Dibenzyl. D) All of them.

23- ... .... Compounds are considered AIE materials.

A) DSA. B) Porphyrin. C) Tetraphenylethene, D)A,&C.

B) lntemal conversion.Transfer is: A) Fluorescence.
C) Vibrational relaxation. D) Intersystem crossing.

I

c)

24- S1-+ So * Heat



Which compound ian give Norrish type II reaction?

A) Brrtanone. B) Fropanone. C) 2-pentanone. D)A&C.

?q. Bgth heterolyric-and hemolytiC n*io"u pro l27, |,3-Dipoles such as nikile ozone are class of neutral reactive intermediates. (TlF)
28. The resonance eftbct is a shift electron density by conjugation through a zu system. (TlF)
29. Only the SNl mechanism involves formation of a carbocation intermediate. (T/F)
30. conversion of Me2c(oH)C(oH)Me2 to MqCCOCI{: is called wagner-Meerwein. (T/F)
31. the negative charge on carbon of a carbanion can be destabilizedb,y conjugation. (T/F)
32' When a group attached to a carbon leaves withotrt its elecbon pair, it form radicals. (T/F)
33.2,2-Diphenyl-l-propyllithium can be rearranged to 1,2-diphenyl-2-propyllithium through
pinacol rearrangement. (T/F)
34. Thermal cleavage of Peroxides produces carbocation intermediate. (Ttr)
35. oxidation of phenols is type of free radical reacrions. (TlF)
36. Bulky groups impede reaction and incrcase lifetime of free radicals. (TCI
37. Delocalisation of the electron increases stability and lifetime of radicals. (1)F)
38. Carbocations like free radicals have six elec.trons. (1/F)
39. Isopropyl cations are more stable than ethyl catioru. (T/r)
40. Azide compounds can give nikenes not carbenes. G,f)
41. An example for 1,2-hydrogen shift is conversion,of primary alcohol to tertiary. (T/F)
42. wagner-Meerwein rearrangement is type of cationic rearrangement. (T/F)

For the following reaction

/f*t ul*rtf*t 
-:n;o+ &4: ++* Axf:

OH +QH2

43. The reactant is called Camphene, (Tru')
44.The finai product is called Santene. (T/F)
45. This type of,rearrangement is called wagner-Meerwein reauangement. (T/F)
46. The rearrangement shows that the methyl group can migrate to a car-banion. (T/F)

For thc followine reaction:

I I - HzSon Ph,, Tol Tol. Tol

ffi-Ph .- ,2---l--ror *'=7$erl
oH oH & i,rr d Ph

47.The amangement involves oarbocation formation Not carbanions. (T/F)
48. This rearrangement is salled favorskii rearrangement. (TlF)
49' The products ratio showed that the migratory aptitude decreases as the aromatic nucleus is
made more electron-rich. (T/F)

rf
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50. The migratory aptitude is the ease with which any group will undergo nucleophilie 1,2-

shift. (TlF)

Section 3: Others

Q3: C[getg{T}forg true spntgnc.g-q]r (tr) for a fnlse sentence: (1 Markleach)

l- The ozone layer exists in the Mesosphere layer. (T/F).
2-The photochemical reaction of benzophenone in the presence of isopropanol is an example
of Dimerization and Hydrogen Abstraction. (T/F)
3- In the solvent fraction test to identiff the ACQ and AIE materials, the two solvents shouldbe
immiscible together. (T/F).
4- ACQ materials showed fluorescein color inthe solid state.(T/F).
5- Conventional Prism or Grating monochromator systems carurot provide sufficiently high-
intensity monochromatic beams. (T /F)
6. Carboanions are electron deficient and carbocations are electron efficient. (T/F)
7. The carboanions have two hybridized forms, the pyramiclal, sp3 and trigonal sp2 (T/F)
8. In Pinacol Rearrangement, the migratory aptitude of the groups decreases in the order
aryl > alkvl > hydroseq. (T/F)
9. The cr-halo ketone rearrangernent is an example for Favorskii rearrangement that involves a
four-membered ring intennediat e. (T /F)
10. The ac.id catalyzed 1,2-migration of a diol to oxo derivative is involved in Pinacol
Rearrangement. (T,/F)

With best wishes
Dr. Ahmed Abdou O. Abeed & Ilr. Abdelreheem A. Saddik.
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Answer the following questions

Q1. Select T for the correct sentence and F for the wrong sentence (20 Points)

Sentence T F

1. lt is recommended to use one attribute to store all E-mails for one person.

For mapping Binary 1:1 Relationship between A and B is possible to include

the primary key of A as a foreign key in B, or is possible to include the
primary key of B as a foreign key in A.

2.

3. lf we map WRONGLY the Binary L:1 Relationship, we can have a lot of null

values in the tables.
4. The DBMS has the ability to represent directly the 1:N relationship.

5. To map a multivalued attribute, we must make a new table to store this

mu ltiva lued attribute.
6. The number of entities in ER relation is less than to the number of tables in

the database.

7. The schema is a set of entities that share the same structure.

8. An important constraint on the entities of an entity type is the
domain constraint on attributes.

9. The relational algebra contains only six basic operations.

10. ln relational algebra, the intersection is a basic operation.

11. ln relational
applications.

algebra, the division operation ts not common tn real

12. In relational algebra, the difference is a basic operation.

13. A view in SQL terminology is a virtual table.

14. A transaction is an executing program that includes some database

operations, such as reading from the database, or applying insertions,

deletions, or updates to the database.

15. A large number of commercial applications running against relational

databases in online transaction processing (OLTP) systems are executing

transactions at rates that reach several MILION per second.

16. Each table must have a primary key(s).

L7. A superkey SK specifies a uniqueness constraint that no two distinct tuples

in any state r of R can have the same value for SK.

18. The next statement has no problem

Create table Student (A int, B date, C int);

19. The database technologv applies onlv to structured data

20. lt is recommended to use DBMS in embedded systems with limited storage

capacity.

The Exam is in four pages
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Q2. Select the correct answer (15 Points)

L' For relations where the primary key contains multiple attributes, no nonkey attribute should be
functionally dependent on a part of the primary key. What is the normalization form that
satisfies the statement?
a) lNF b) 2NF c) 3NF

2- The Relation should not have a non-key attribute functionally determined by another non-key
attribute. What is the normalization form that satisfies the statement?

a) 1NF b) 2NF c) 3NF

3- The relation should have no multivalued attributes or nested relations. What is the
normalization form that satisfies the statement?

a) 1NF b) zNF c) 3NF

ffi
Asslut Unlversity

4-

5-

6-

The father's name is a ...,.................. attribute
a)simple b) composite c)complex

The salary is a ...................... attribute
a)simple b) composite c)complex

The nationality is a attribute
a)simple b) composite c)complex

d) multivalued

d)multivalued

d)multivalued

7- The next SQL statement represents the ........... operator.
SELECI Bdate, Address
FROM EMPLOYEE

WHERE Fname='Ali' AND Lname='Ahmed';

8-

a)Selection

d)Join

a)Selection

d)Join

The next SQL statement represents ....... operator.
SELECT Bdate, Address

FROM EMPLOYEE;

b)Projection c) Selection and projection

e) Cartesian product

b) Projection c) Selection and projection

e) Cartesian product

The Exam is in four pages
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9- Does The next SQL statement generate WRONG data?

SELECT Lname, Address, Bdate

FROM DEPARTMENT, EMPLOYEE

10- The next SQL statement represents ....". operator'

SELECT *

FROM EMPLOYEE;

a) Selection b) Projection c) Selection and projection

d)Join e) Cartesian Product

q3" Filt by writing the correct answer (5 points)

A- Assume you have the next figure

1) A is.....,....

2) Bis

3) Cis

 ) The primarY keY in this table is

5)The table is not in the .....normalization form'

Q4. Select the correct answer (10 Points)

A

B

+
STUDET{T H
Bonjamin Bay+r 805-81-2435 (817)S?S-r 616 2918 Bhebonnst Lane NULL 19 s.91

Ghung'cha Kim 38r-62-1 245 t81 7)375-4409 125 Kirby Road NULL 18 2.8S

Diek Davidson 422-1 t-2320 NULL 3452 Elsin Road (8r7)749-r 253 25 3.53

Rohan Panch# 48S-r2-"t 100 {817}376"9eX1 265 Lark Lane {817}749-6492 28 3.93

Barbara Ban6on 538-09-1 CS8 (817)839-848I ?384 Fontana Lane NUtL ,s 3.25

The Exam is in four Pages
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a. write sQL statements to generate INTERSECTION A and B.

b. ln MySQL, Define the field which can store 100 characters

c. Write an SQL statement to create a table with a reference constraint.

d- Write SQL statements to count the number of customers in this table

e- Write the main steps in designing a new database.

===== ========= = ==== ==== ==== === ====== =========== ====== === ==

Best Wishes, Dr.lbrahim ElsemmanEnd of questions,

The Exam is in four Pages
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Section I (33 Marks)

1- Give the reason for the following: (10 Marks)
a) [Fe(cN)u)]'- is paramagnetic whereas [Fe(cN)61a- is diamagnetic.
b) Ni2* ion does not form inner orbitar octahedrar comprexes.
c) [Ni(C$412- is square planar while IN(CO)4] is tetrahedral.
d) Tetrahedral crystal fietd splitting energy is about half of octahedral ones.e) Splitting of d-orbitals in tetrahedral field is inverse that in octahedral field.

2- What are the main defects of VBT?

3- What are the main postulates of crystal field theory?

4- The lanthanide contraction prays a significant role in
Discuss this statement.

Show the resemblances and differences between Sc and Ln elements. (5 Marks)
Compare between the ranthanide and actinide series. (5 Marks)

(At no. of Fe :26 and Ni =28)

Section II (17 Marks)

(4 Marks)

(4 Marks)

the chemistry of lanthanides.
(5 Marks)

5-

6-

1. Which of the following
metals and ligands based
a) Crystal Field Theory
c) Ligand Field Theory

4. In the following diagram, the major changes
by the electron transfer:
a) In process I
observed

theories explain the bonding interaction between transition
on ionic interactions?

b) Molecular Orbital Theory
d) None of the previous

d)Ee

in the complex properties are caused

c) Both a, b d) No effect can be

2. Tbe bonding orbital of octahedral complexes MX6 are:
a) Metal-centered b) Ligand-centered c) Both a,b c) None of the previous

3' Which of the following orbitals are o non-bonding in octahedral complexes MX6:
a) Are b)Tr, c)Tze

b) In process 2
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5. The T2* cfln be expressed as:

a) Lowest unoccupied Molecular Orbital
b) Bonding orbitals

6. fn case of strong field ligand:

a) Ao is small ord er* is higher than t2,
c) Ao is small flrd e** is close to t2g

b) Highest Occupied Molecular Orbital
d) Anti-Bonding orbitals

a) Ao is large flrd e** is close to t2,
d) Ao is large ard e** is higher than t2*

d) both a, b

d) More

7. The possible arrangement of electrons in the t2rard €** molecular orbitals in case of
d0- d3 and d8 - dlo octahedral complexes is:

a) One b) Two c) Three d) Four

8. Forthehigh-spin complexes, the increased charge on the metal ion results in......
field splitting.

a) Decreasing b) Increasing c) Same d) both a, b

9. Moving from one row to the next in group the periodic table ion results in ......
field splitting.

a) Decreasing b) fncreasing c) Same

10. The more basic the ligandn the ...... the field sptitting

a) Less b) Same c) both a, b

11. The pairing energies get ......... upon moving down the periodic table

a) Same b) Iarger c) smaller d) None of the previous

12. The number of orbitals available for er -bonding in the ligand are ......

c) 12

2

a)3 b)6 d) None of the previous



13. Electrons of more electronegative atomic orbital go to the ...... molecular orbitals.
while electrons of more electropositive atomic orbital goes to the ...... molecular
orbitals.

a) Bonding Bonding
c) Bonding, anti Bonding

14. In the following molecular orbital
process (a) and (b) are considered:

a) M-+L n, L--+M n b) L--+M n, M--->M n,
L->M zr

c) L--+M n, lI--->L n d) L-+IVI 75,

15. The unit of the molar absorptivity is:

a) L.mol-r.cm-I b) L.mol-l c) L.mol.cm d) L.mol.cm-I

16. For the non-Iinear molecule, the molecule will distort to ...... the symmetry and
..... the energy of complex

a) Increase, Lower b) Increaser lncrease c) Lowerr lncrease, d) Lower, Lower

17. The ds complexes consist of very weak, relatively sharp transitions which are spin-
forbidden, and have...... intensity.

a) High b) Moderate c) Low d) Same

b) Anti Bonding Bonding
d) Anti Bonding, Anti Bonding

diagram of n -bonding in octahedral complexes,

i:,

a t 2 3 4 5 6 7 8 9 t0 1l t2 13 14 15 t6 t7

A

Best Wishes

Examiners: I)r. Mohamed Abdel megeed & Dr. Mohamed Abdelshakour
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Ouestion (1) (20 Marks) Choose the Correct Answer from the given answers and put vour
selettion in the table below.

Question I 2 3 4 5 6 7 8 9 10

Answer

1. (1010.01)z = (.......)ro
r) 9.23 b) 10.123 c) 11.175

c) 11000011

binary system is ....
c) a'b'c'd'

d) 10.2s

d) 00010101

d) (a+b+c+d)'

2. (5)ro + (10)ro: (.......)ncn
a) 00001111 b) 00110011

3. The Maxterm Mo in a four-variables
a) a*b*c*d b) ab*c'd'

4. The 2's complement of binary 101100 is .......
a) 000011 b) 010100 c) 001011 d) 010001

5. Consider the Boolean function F(x, y, z) = X(0, 1,3, 5), then F*p,:
a) X(0,1,3,5) b) constant binary 0

6. x(E0*..........

c) constant binary 1 d) II(9,1,3,5)

a)x b) x' c)1 d)0

7. A four-variable K-map with sixteen 0s is simptified to F (w, x, y, z):........,
a) constant binary 0 b) constant binary 1 c) w d)x

8. An error comparator is a combinational circuit whose output is equal to I if the input
variables are different. Therefore, a two-input error comparator can be implemented by

c) )C.{OR d) Ar{D

9. G7)ro is represented in an 8-bit signed binary system as...........
a) 00000111 b) 11111010 c) 11111001 d) all the previous

10. The operator precedence for evaluating Boolean expressions is parentheses, ......
a) NOT, OR, and AND
c) AND, NOT, and OR

b) O& AND, and NOT
d) NOT, AI\D, and OR

L



Question I 2 3 4: 5 6 7 8 9 10
Answer

t4Questiou 11 12 I3 t5 I6 t7 t8 t9 20
Answer

selection in the table below.

1. A two-input NAND gate with both inputs connected to x. Then, the output is ......a) 0 b)t )x d)x,

2' A two-input AND gate (with inputs x and y and output z) is implemented using amultiplexer as

0

v

+ fig 1ay

a) Fig. a only

v

Fig (b)

b) Fig. b only c) Fig. a or Fig. b

The Boolean expression of segment c in the seven-
segment display encoder shown to right is ....
a) w+y*xz*x,z'
b) wy +xz
c) x*y't7
d) x'*y'*z'

An 8 x I multiplexer has inputs A, B, and C connected to the selection inputs 52, S1, ands0, respectively. The data inputs r0 through r7 areas foilows:Il : 12= l7= 0,I3= 15= 1, I0=I4= D and f6 = D'. Then, the Boolean function that isimplemented by the multiplexer is ...........
b) F(A,B,C, D) = l(2,4,7)
d)f({ B, C, D) = X(1, 6,2,9, 1:O,1.L,12)

The maximum numbcr that can be represented in a three-bit binary system is .......a)s b)6 q7 d)s

consider a 3x8 decoder with inputs x, y, and z and outputs oo to oz. The output os iswritten in term of the input variables as

a) [(A, B, C, D) = [(0, S, 7)
c) F(A, B, C, D) - X(1,3, S)

a) xyz b) x+y+z c) x'*y*z'

2

dl) xy'z



7. The complement of F(x,y) = xy'*x'y is
a) xy b) x'y' c) xy*x'y' d) x'y+xy

A Boolean function F(x, y, z): fl(0,2,4,6,7) is to be implemented by a decoder and an
OR gate. What is the size of the required decoder?
a) 3x8 b) 8xl c) 8x3 d) 3x1

9. A Boolean function F(x, y, z): fl(O,2,4,6,7) is to be implemented by a decoder and an
OR gate. Decoder outputs are named as Oo to Oz. What outputs should be ORed to
implement the function F?
a) 0,2,$6,7 b) 1,3,5 c) all outputs d) none of the previous

10. A Demultiplexer with an input I, three selections 52, 51, S0, and eight outputs O0 to 07.
The output O4 of this Demultiplexer is .......
a) S2.(S1)'.S0.I b) S2.S1.(S0)'.I c) S2.(S1)'.(S0)'I d) s2.(s1).so.r

11. The simplified Boolean expressions for
output Fin terms of the input variables in
the circuit to the right is ....

r)
c)

A',D+ABC b) A'+BC
(A'(A'D))' d) AC+A'D

12. Consider the circuit to the right, if A = 0 and B = 1, what
is the logic states at X, Y a,nd Z?
a) X=1, Y=1,2,=0
c) X=0, Y=1, Z:0

(b) X=1, Y=0,2=Q
(d) X=0, Y=0,7.r1

13. Which of the following figures is the NAIID only
implementation of the carry output of a binary full adder?

a)



14. The soP implementation of the carry output in a binary full adder is ......

15. The sum output of a binary full adder is written as S = I(... ... .....
a,) 1,2,417 b) 3151617 c) 0,3,516

c)

)
d) 0,1,2,4

16.
x---4*-\-
{ --j } fa."tifies the symbol of ........ gate.
* 

-Y__g
a) OR b) NoR c) AND d) NAND

d) x'

17. Consider binary variable x. Then, (x,),=
a)0 b)1 c)x

18. A and B are to binary variables. Then, A + BC E ..............

a)AB+BC b)(A+BXA+C) c) A'B + AB,C d) (A + c)B

19. A and B are to binary variables. Then, (A + B).(A,.B,) =

a)1 b)0 c) AB d) AB'

20. Logic gates use ..........to physically represent binary 0 and binary I
a) voltage levels b) magnetic field c) electrical charge d) Iight

&*'t*L*
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